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below normal; the greatest monthly amount, 3.39, occurred at Pitts- 
burg, and the  least, 0.20, a t  Honesdale. 

The characteristic features of April were its three (listinctive l,erio(ls 
of decided teihoperature cunclitions, which prevaileil ilriring the first, 
migldle, and latter part of the month. From t h e  1st to the 1311 t h e  
continued cold weather almost coinliletelp held in check all \ ihiblt: 
signs of gros t h  in vegetation, an11 sliring seemed tu make n l J  :tilvanc*e- 
nient. This periutl of coli1 was followed by cine of ten ilays of torrill 
heat. During this period growth was as iii:trveliius as tlic unlirc'ce- 
dented heat. C'ereals and grasses siirang uli as if by magic, trees hi 
intci leaf and IJlossom, itnrl the  face of nature was raliiilly clinn;: 
from its ilress of winter to its garlJ.iif bpring. This raliid groa th  \vas 
soniewliat checked by tlie cool R eatlier wliich folluweil an11 prev:riled 
fruni the  ?%I to the  end uf the  IniJllth. The season, which W : I ~  bitck- 
waril at  tlie lieginniny of Aiiril, wns fully 111) to tlie :tverage a t  i t s d w e .  
Numerous frusts R ere reportril on the 9 3 ,  bat they were llot 
damaging. 

Ahuth CScrolimc.-The mean temlJerature was (;(;.!lo, or 4.1' above nor- 
mal; the highest. was 9So, a t  C+illisiinville on the  l i t h ,  an11 tlie lowest, 
30°, a t  Santuc on the  Stli. The aver:tge Iireci1iitation was 1.21, or 1.G3 
below normal; the  greatest monthly amount, 2.46, occurreil a t  IIount 
Lhrrnt.1, and the  least, 0.19, a t  Yemassee. 

SouiJr Dakoh.-Tlie mean temperature was 47', or about So nbuve 
niirmal; the  higheht \ \as  93", a t  Faulkton on  the  27th, :inti a t  Niiwlin 
on tlie 2Wi, and the lowest, 4'. a t  ( 'lark r i n  the  2~1, and a t  IVentwrirtli 
on tlie 1st. The average prrciliitation was 4.55, or 2.51) above niirnial; 
the  greatest inontlily miiouiit, S.31, fJCCUrrei1 at  Welister, and tlir least, 
l.:;!), at  Cross. 

Tenmwee.--The mean temperuture nus 64.S. or more than 5.0° al~ove 
nurnial; the highest \vas !)So, at dnJersionville on the  25th, :ti111 the  
liiwest, P5', a t  Coukeville and lireeiivillr on'the 4th. The :iverag:t. ~ J W -  

ripitation w:is 3.711, ur abuut (J.511 lielo\\ normal; tlie greatebt Inunthly 
aniount. 6.50, occurred a t  Tullahoinn, ant1 tlie least, l.iIJ, a t  >lcI\euzie. 

l'rms.--Thr i i i e ~ n  temperature 5% ns 1.2 n l ~ i v e  normal; the highest 

was D)4', a t  Fort Ringgold on the 29th, and t h e  lowest, 15O, at  Happy 
on the  Ptl. The averaye precipitation was 1.22 below normal; the  
greatest muutlily amuuiit, 6.14, uccurred at K e r r d l e ;  there was no 
1irecipitntion a t  RIiillnncl nnd Sierra Blanca. 

c-ttch.-Tlie mean temperature w:ts 41'; the  highest was S 7 O ,  at  Cisco 
011 the %h, ant1 tlie louest. 1' 1 ~ e l 0 ~  zero, a t  (irtiver on the 1st. The 
average preciljitntitin \\ as 1.117; tlie greatest iniintlily aniount, 3.53, 
iwiirretl :it Park ( 'itp, :ind tlie least, " trac*e," a t  Castlegate, Cisco, and 
(iiles. 

17irgi/i iic .--TI1 e ni enn t em periiture wits 5s.1 io; tli e high e3 t was 11 H3O, 
:It Eiinnir t i n  the  lhtli ani1 l!lth, and the  ltiv eht, Illo, at  Guinea on the 
Stli. The average i'recipitntioii nns 1.1)1, which i h  Ilecitleilly beliia the 
norm:il; the  greatest montlilp aiiitiiint, 2.71, occurred at  Blacksburg, 
and tlir least, 0.41, a t  .ilesaiiilria. 

l~;r~h;/ryt~~/i.-Tlie inran tenilieraturc. was45.l0, or 1.9' beltlw normal; 
tlir liiglieht waci SOo, :it ('unnell on the Wli ,  ant1 the  lowest, E', at  Cas- 
c:ide Tunnel on t h e  1st an11 :kl. The average precipitation was 3.95, 
or 0.07 alJiive normal; tlir greatest monthly amount,  9.91, occurred at  
(lueets, ant1 the lenst, I).?!), a t  RIosee. 

llhd Viryi/iLc.-Tlie uiean temperature wns 5i.!Io, or dJClUt 6.0"ahore 
normal; the liigheht \vas ! )F in ,  at Piiiiit Pleasmt on the  lHth, aut1 the  
luneht, l?', a t  White Sullihur Sibrings uii tlir 4th. The average i re-  
cipitntion n :ib 2.116. or 1.3) beliiw normal; tlie greatest iuontlilp amount, 
4 . 3 ,  uccurrecl a t  Wlirtaling, an11 the  le:iht, 0.S2, at  Raleigh. 

o/rai/r.-The nie:in tenilierature w:ib 4(i.0°, ur 2.O0 above normal; 
the highest I\ :ir S i o .  at  P r i r i e  ilu ( 'liien oii the 15th, ani1 the  lowest, 
-0 I 

.I.lk!, or uitire than t\r ice the normal; the g r a t e s t  muntlily aniciunt, 
P.19. occurretl a t  Yiroqua, ani1 the  leitht, l . lS ,  a t  ~ ~ a i i l b J i i .  

V'yomi/ty.--The nienn temperature was 41.11°, or illJfiUt 1.Oo above 
iicirriinl; the  liigliest was S4', a t  Fort J,:traniie 011 the  27tli, nntl the 
lunest, 2" lielow zero, a t  \Vise on the lsth. The average Iirecipitatiou 
wns 1 .ti:;, or slightly beltiw normal; the greatest muntlily amount was 
L53, at  Laraniie, and the least, 0.55, a t  Whe:xtlantl. 

Iit.l(Jl\ zero, a t  S1JoUllt?r on the 5th. Tlic. averaqe precipitation was 

- - 

SPECIAL CONTRIBUTIONS. 

RECENT PUBLICATIONS ON METEOROLOGY.  
By Dr. J. H. McClamr. Librariau Weather Bureau. 

In response to requests from several correspondents, the 
Chief of the Weather Bureau has directed that there Ile p~ilj- 
lished regularly in this REVIEW a list of recent public a t ' lolls 
bearing on metrorology alii1 such other subjech as come within 
the field of study of the officials of the U'eather Bizrean. In  
this list of authors m d  titles the works that  have been re- 
ceived by the Library of the JVenther Bureau will take prece- 
dence, but other works whose titles are kno\vn will also be 
mentioiied, although they have not yet been received, in order 
that  the correspondents of the Weather Bureau inay thus re- 
ceive early notice of the publication of works in which they 
are interested. It is to be ~iiiderstootl, however, that  those 
w11o wish to consult the W I J &  on metrorology receivd IJY 
the M'eather Bureau must do so in its o n 1 1  Liljrary, wlit.re 
every convenience for study is afforded, as, in fact, is also 
the case in all the other scientific lilxaries in \Vashington. 
Argentina.-Boleiziw del Insiiticio Geogru$ro tl?-geiilkro. Pnblica~lci 

Iinjo l a  clirrcciun del Hr. Presitleiite del Instituto, I)r. Blejnnilrl, 

Buenus Aires. I S W  
Batavia.-Obserunfwiis niut7e ai the ntciyiteiicnl and nir~fem.oirigic~rl ob8e,-z*,r- 

iory ut Btri(ci~ia in ihe year 1S94, toiih appe~7i.t. Vol. XYII. Pnb- 
lishecl liy the  (iurernnient of  Netlierlancls in India. 14 l ~ y  
10. Batavia. 1x95. 

Batavia.- Rai7i.fic I 1  in iJce Eiiat Ijr dka -4 rr hipclayo. H i s  t een th year, 
lb04. 4111 pp. bvo. Bntavia. 1895. 

England.-Rrsrilis of ~ i i r t w r o 1 , ~ g ~ c ~ c l  obserwtio,rs nactrlt, t r  f ihe Rtcdcliifr Ob- 
seriwlury, Orforcl, i)) iJLe yenrs ISSS-1SS9 iorr1t.r i7re sir~el,i/(fer,rlr,ice ,$ 
Etimurd Jmnea Siotm, E: 11'. S. Vol. SL\- .  SVI).  C ) s f e , l c l .  isyt;. 

England.-Barrough of Sorithliurt, Fernlev Observaturr. IIeteorologi- 
c a ~  I)ep:trtment. Report tirid resrrIi.9 ofobserrLttir)/taf,,l' thr yeto. IS!E,. 
Two appendices. Josepli Basendal, Meteorologist to tlie C't~rl l~ra-  
tion. 21 1 i 1 ~ .  hvu. Siouthport. IHW. 

Rel,c,rt ( I f  
the 1)irector of tlie C~bserviitory to tlie Mnrine Committee ant1 1 1 1 ~ -  
tevrulugical results clecluc*ecl ~ ~ I J U I  the  oliser\.ations take11 in  tlie 
year, 1St1.5. -10 pp. Svo. LiveqwJl. 1btlC;. 

S~lrOlldO. TU1110 S ~ I I - C ~ l ~ d ~ r l l l J S  1, 3, 3. 119 I J P .  L'l1i: l~~S.  XVIJ. 

23:; pi'. 

England.-Liverpool OlJservatory, Billbton, Birkenhenil. 

MacDowell, Alex. B.- H'edher and Disetcse. 9 curve history of their 
variatiuiis in  recent years. 52 lip., with charts. Large 12mo. 
Llin~lon. 1s05. 

France .  -Ser v ice h y el r o in et r i cl ti e d 11 E xssi n de la Sei ne. -Besuate des 
observrclions centrtclrsees (pur  b Serrird JZytlro71ieiriqite d i L  B~rssin de ltz 
Seine) ye)r(7i~nt Z ' u n n ~  lW4.  51; pp. *VU. Yers:iilles. 1S95. 

France.-Service hy~lrometritlue c l n  B:tsbin (le la Seine. Observa- 
tiuns sur les cows d'eau et  la  hie ceiitralisees lienclant I'annee, 
Ih!l4. 7 feuilles foliu. 
\-t.rsailles. 1S95. 

Mr. (+. Lenioine et  Nr.  Bnllinet, ingenieurs. 
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Klagenfurt.-Diagramme der magiletischen ~ m d  meteorobgiachen Beobach- 
tungen ILL h’lagenfurt. Von Ferdinand Seeland. Witterungsjahr, 
1591. December, 1891November, 15%. 7 charts. 4to. 

Lisbon.-Annaea do Obaermlwio do Infants D. Luiz. Trigesimo. Seti- 
uio Anno. 1891. Vol. XYIS. 139 pp. Fol. Lisbon. 
The same. Octavo Anno. 1893. 1’01. XSS. 139 pp. Fol. L i e  
lion. 

Mexico.--Boletin menaual nheteorobyico y agriwb del Observrr torio Ceti irtrl 
d d  mhdo de Tbru Cruz Lluae. S pp. 4to. Salapa-Enriquez. 1896. 

Netherlands.-Archdiva Net~rlundaisea des acieticea e.yi ’ te8 ct net iirt Ilea. 
Tome SXS. Ire. livraison. Soc. Hulland. cl. Sciences. J. 
Bosscha, Sew. 99 pp. 8vo. Harlem, 1S96. 

Nova Scotia.-Proceedings and transactions of the  Kov 
stitute of science. Sessions uf 1594-95. Vvl. I S  1)ei 
the second beries. Par t  I. 6 lilates. 100 pi,. b ~ u .  H 

Roumania.-L’Institut Meteorulogique. d t r  i i i i l rs  tle Z’ In8 l ; iu t  Netwro- 
logique de Roumuiiie pour  Z‘uti7ir,e lS9.l. 1 c. Htbpites. Tvnlc 
X. In parts. 4to. Eucnrest e t  Pari 

Russia.-Especlitioii der Kaiserlich. n tieiiy~tliliibclien 
Gebellschaft. Btotcrchtunyc~i der Russitcchetc Pultcraticiion t l i t  dr t ,  Lotn- 
mutitlutig. 1 Theil: dslronotnisc7ie S i t i d  i ~ t u g ~ i i  ii~r?tc Bt~ob~i i . ld~ci ty t  i i ,  

15SS-bl. Benrbeitet von V. Fuss, F. hlueller, una1 N. Jnergeiis. 
Herausg. unter Redactii~n vun Dr. A. von Tillu. Portmitb. Rubs. 
ant1 Cierman test. 40. 1895. 

Saxony.-Bericht iiber die Thaliyktit i i n  h-onigl. I_schsi~~hetr meti or140 
qisehm Instiltilfiir dus Jnhr  1S94. RIit 6 Snhangen nnd 4 Tafeln. 
‘SI1 Jahrg. 2te Hslfte. Prof. Dr. Pa111 Pchreiber, Directur. S1 
pp. 4 Tafeln. 4to. Chemnitz. lS95. 

South Africa.-Colony of Natal. Aiimml report of the Gicperititeiiilt t i 1  

of the Natal Obaerivtory for the yeur 1394-95. 41 p ~ i .  Fiil. Pieter- 
maritzburg. 1596. 

United States of America.-Prl iceeclings of the American Assl )cia- 
tion for the  Advancement of Scierice.--Fo,ly-f(oirrfh meclit>g h d d  /ti 
Spriiigfidtl, Maaa., liiigirat-Se~ileniber, 1S95. Pnges C‘SIS, 414. Svo. 
Salem, Mass. 1896. 

California.-Report of work of the Ag~icul i irr tr l  E.rperiint i i i  8 t t t i k i t i x  of 
thz Uiiiveraity of CirlifornicL foj- the year 1594-96, bemy ( L  pari of t?it 
Report8 of the Reyetila of the Lini~erxity. E. W. Hilgnnl, r)irector. 
IllubtritteJ. 4S1 1)p. Svo. Sncmmento. 1S9L 

H y d e ,  (3. A.--Poluntary Observer U. S. Weather Bure:iii. Fi nrty 
years of weather at C’levelancl, Ohio. :53 1ili. SV(J. ( ’1t~vt.l:incl. 

Maryland.-  The clinitr 21) Iogy a 11 (7 iih yab~i 2 f~ iu res of N,wylutid. Pevt 1 nil 
biennial Rellort of the  RIary1:~ncl State \Venther Services for the 
years 1S94, 1S95. 110 pi’. 5 nia1is. Bnltimure. 1%)-7. 

Noyes, Isaac P.--Plirtionizirtil he(it yf 1 S M .  Reprint fro111 Proviilence 
(R. I.) Journal of May 10, 1bt)f;. 4 1)p. Svo. Washiiigton. lS!)li. 

Yale University.-~4stroiic~n1ic.n1 Observatory. Researches with the 
Heliometer. TriangulatiiJn of the  l)rinci]xtl stars uf the  cluster i i i  
Coma Berenices. By Fred. L. clinbe, Assistmt Bstrunomer. YIJl. 
I. Pt. V. Pnges. 21;;-254. 4to. Nevi. Haven. 

Bureau of American Rep~ibl ics . -~IontI i ly  Rulletin, YtJ. 111. 
No. 11. Brazil.-NinercrIs ant1 mitiitiy idrixir iea.  Costa Rica.- 
Sicgar iidmtry. Guatemala.-Ttiri$’ chtrriyea in EtiglisJL c i i d  
,!>miah. Mexico.-Trat?e of l h a  (‘rii:. Biiien~lmeiit to tlie 
C‘onstitutiun nbulishing Inter-State duties. Piiges ~~l::-~;S(~. Stili- 
plenieii?. Sro. Washingtun, I). (.’. 1SH6. 

RITE E X P E R I M E N T S  AT THE WEATHER BUREAU. 
By C’ F. Mam IN, ProfeJbor of Meteorology, I I .  S. Weather Biirrun (dated Jnlr, 1’4%). 

1SW. 

I n  Noveliilxs, 18‘35, the present writer was directed l)y Prof. 
Willis L. hloorr, the C’hief of the Weather Bureau, to coiisider 
the sul)ject of devising kites a n d  auxiliary apparatus for the 
nieteorological exploration of the i i p p r  air. The drfinite 01)- 
ject \vas to at,taiu a height of a t  least 1 mile and, if possiille, 
10,000 feet or more, and to 1)riiig clown con tiiiiiiiiis records 
of temperature, moisture, pressure, and wind. A consic1erd)le 
acquaintance with the present state of th r  a r t  of making and 
flying kites diowed that  Loth the foriii of the hJdy of the 
kite and the niialysis of the action of the forces that  atfrcted 
i t  demandecl fuller consideration than had hitherto I)een given. 
In view of the rapiclly inrreasing interest in  this Subject i t  
seems proper to lay before the cooperating ol iservers of the 
the \\’Pathrr Hurean the results tha t  have hew1 attained dnr- 
ing the past, few iiiontlis, in  order that  those interested in 
the sul)ject may in conducting their own experiments, profit 
by our experience. 

With the ndvaiice of the science of meteorology, ai?d e+ 
pecially with the progress in the development of the fuiiila- 
mental laws guveriiiiig atmospheric pheii~iiittiia, a growing 
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need arises for accurate knowledge of the conditions of the 
atmosphere with respect to i ts  motion, teniperature, pressure, 
moisture, etc., not oiily near the surface of the earth but par- 
ticularly in the higher strata; where the forces in action have 
ful l  scope and their effects are iiiiniodified by such disturbing 
influences as exist near the surface. 

Rletrorological stations have been maintained on lofty 
monntain sunmiits, in order to procure the desired informa- 
tion, aiicl many pt?ri:uuh I~allooii voyages have been made with 
the espresq ()I,ject of inaking accurate xiieasurenients uf the 
atmospheric conditions :it all elevations. Pome use has heen 
iiinde of captire l)allooiis, and within n few years rani:zrknljle 
resnlts have been oIJtainec1 in Enrope l ~ y  the use o f  free Iral- 
looiis o f  siiinll size equipped with automatic instruments. 
Having 110 load of ballast to carry, these h l loons  when set 
frer shoot upward with great velocity and attain very lofty 
rlevatio~iq, whereupoil, losing all eff’ective lifting force by 
reasoil (Jf the expansion and overflow of gas incident to the 
grrnt cliiiiinntiuii of pressure in the rarified strata of air, the 
partially inflated bag falls to the earth after a comparatively 
short jouriiey. A notice attached to the l~alloon gives instruc- 
tionb resprcting its disposition, and tlie finder receives a sinall 
reward for i ts  safe retnrn. 

It apl)eiirs, however, that  even hefore IIalloonR were iii- 
vented, Dr. Alexander Wilson of Glasgow eiii1)loyed tan- 
dems of kites “ to explore tlie temperature of the ntmos- 
pliere in the higher regions.’’ I alii iiiclelkecl t o  Professor 
AI)Ix for thr f(Jll(JJ1 iiig extract giving an account of Dr. IViI- 
 son'^ exlwriiiients, which, uwiiig to their early date a i d  coni- 
plrte arid iritrrestiiig character, deserve s p c i a l  mention : 

.,. -c t * * t * 
Anionx the  more mlvancctl diuleiits, w h i ,  in  tlie years 174s and 1749 

atten~lt-~l the IWtLII’Vb on 1)ivinity in the  Univerbity, was Mr. Tliornav 
Ale11 i l l ,  so well know11 by his iiintlieninticnl tnlents, and 11y those line 
specimens I J f  ceiiius w1iia.h are t(J be fonnil in hi5 postliiiniow inliers, 
1iuIJlihlieil in tlie hrconsl voliinie (Jf tlir EtlinGury Ex.avs. Physical 
and Iiternry. IVith this yuiiiig 1icrson JIr. IY‘il~ciii theii’livetl in tlie 
C.111sebt iiitinial*y ( )f hevcsral ~iliilt )pliic:tl hc~leliiI?h wliicli ticcurred to 
theni in their bocial Iiourh, A h .  \Vi II imposed one, whicli mns t(J er- 
plwe tlit. tem~ierature IJf the  :It1 slihere in the  liiglier reqions, by 
r‘ii5ing :t nunilin of 1)alier kites, one alwve %ncJthel., upon t h e  same 
line, with tlieriiionieter~ ap1iende~l to thohe that were to be most ele- 
vnterl. Tliungli they eupectvd, in  general, that  kites tlins connected 
mii.ht be rnibecl to it11 iiniisii:tl height, still they were soniewlirtt uncer- 
tain liow far tlie thin:: niiglit suweeil upon trinl. Eut  tlir tliouglit 
l)eing tpi te  new to t l ivin,  nnrl the  liiirpose to lie qainegl of some impor- 
taiwe, tliry 1)eg:tn to 1iI’elJ:tre for the  esperii~ient in the  spring vf 1749.; 

RIr. IVilsi 111’s hlJl lht :  :i iiilncliie was tlie W C ~ I I C  o f  d l  the little bustle 
wliia*li l i t i n  1iec.nnic nec ry,  mill butli RIr. Melvill nnll he, ,ilih 
teroiis iil the iihe o f  tl h:~ncls, f uu ntl much ani use ni ent  in 
tlirougli tlir ~irrl iminary nork, till :tt last they finislied 1i:ilf n 
1:irqe llnper kite<, fI’IJli1 4 to 7 f in Iieiglit, U ~ N J I I  tlie strongest, ant1 
:it the  hnuie time upin  the  bligli ctinhtructioii the matt.rinh wcruld 
allillit o f .  Tliey lin<l :ilzo lieen c nl in  giving uralers early fur a very 
ccvnhi~lt~rnlile t1u:iiitity of line, to be s1iiiii of sucli tlifferent sizeb ai111 
s t r c q t h ,  ah they jnrlgenl would Iwst aiihwer their pmpose; SO that one 
fine day, alNJi1t tlie niitlille of Jirly, \+lien f:trorecI ljy a gentle, steady 
bieeze, they lJrl,Ught out their IllJle ali1J:%mtlIS into an :uljoining field, 
aniillht n nunieriius (‘~Jin1i:iii~, conhisting uf their frieiuls an11 others, 
wl~oni  tlie iiiuillr uf tliis new n n i l  ingenious iroject l i a ~ l  t1r:twn from 
the tl)N 11. 

They began I+ it11 ra in< the  siiinllest kite, wliit.li being exactly bnl- 

I ery hlenller, Imt of btrength sufticicint to ClJlllIIlnIld it. In the mean- 
time the S W ’ I J l l l ~  kite \\as inatle reitly. Two nssistnnts supported it 

it need, bl I 1  i n  1111 )lI  I1 t el I teadily to itr utmust limit, cnrri ing up a line, 

‘Extract frCJlli l3ivgrapliicnl acc.onnt ( ~ f  dlesitniler Wilson, &I. I)., late 
h?JfehSilr of Pr:ictic:tI ,htroniiuiy in Cilasgow, by the  late Patrick 
Wilson, -1. M., Prof r uf Practical Astronomy in the  University of 

This nieiuiiir of  Dr. Wilbrin, nfter being reall a t  the  Royal Society, 
Fel~ru:try 2, lTS!), was with~lrawn IJY its antlior for the pu~l)use of niak- 
ing some :dterntiuns npon it, anll was llerri returned for publicatiun. 
It w i s  foilnil, liunevw, :iiiiong the mpers o f  Rlr. €‘:itrick Wilson, nncl 
is nuw 1iriiitell \\ itli tlir (~IJIlh~nt uf Iiiq family. 

- A s  n u  puLlic nidiw hna liitliertu been taken uf this matter, tliotigh 
nlr. M’ilson hnil always SlJllle tlilJuglits of cluing so, it  is IlCl1Jed that the 
following dat:Lil will iiut prove unaccepta1,le or tedious to the reader. 

( + l a h g l w .  Tr:tns:wt {if the  Iloyal Society of Edinl)urgh, Yo]. S, 
Pnrt 11, p1). ?i!I-?!li. IS3. 


